We examine the dynamic behavior of a simple mechanical model of an earthquake fault. This model, introduced originally by Burridge and Knopoff [Bull. Seismol. Soc. Am. 57, 341 (1967)],consists of an elastically coupled chain of masses in contact with a moving rough surface. Our version of the model retains the full Newtonian dynamics with inertial e8'ects and contains no externally imposed stochasticity or spatial inhomogeneity.
California, is an earthquake fault. The surface at which two moving tectonic plates come into contact with one another is persistently being driven toward a slipping instability; and the slipping events, i.e. , earthquakes, are observed to occur with a wide range of magnitudes. ' In this investigation, we examine the behavior of a very simple mechanical model of an earthquake fault. The class of models that we consider was introduced over twenty years ago in the seismological literature by Burridge and Knopoff. ' Unlike the cellular automata studied by Bak and his co-workers, ' the Burridge-Knopoff model is a purely deterministic dynamical system that consists of blocks and springs and obeys Newton's There are interesting and possibly useful similarities between the threshold criticality that we find in the Burridge-Knopoff model and the behavior of other systems of current scientific interest. For example, the sandpile analogy has been proposed as a model for flux flow in type-II superconductors.
The model also has elements in common with theories of pinning and depinning of charge-density waves in solids. ' (1 -g //3 )U= -U -P(2av+2aU), (3.6) which is almost the same as (3.4) except for the reduced "mass" on the left-hand side. These kinks must propagate at speeds /3 which are greater than the sound speed g in order that this mass remain non-negative.
As functions of~, they look much like the uniform modes shown in Fig. 3 For small n, where Q"))a, the solution (4.5) becomes In this limit, the slipping condition is immediately satisfied at the moment the blocks come to rest and thus the motion repeats itself continuously. In Fig. 5(b) , we show the system during a time interval in which a moderately large localized event occurred. The maximum speed now is appreciably larger than v and, in comparison, the one-and two-block events are hardly visible. On the other hand, the slipping speed achieved in this event is much less than unity, which, in our units, is the maximum velocity (ro Do) of a great event like that shown in Fig. 3 . Note the intrinsic irregularity of this event.
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Their magnitudes may be, at most, of order pi =ln(2L) because the largest possible earthquake is one which displaces the entire fault a distance 6 U= 2 and, therefore, has a moment 2L. We can see from the figures that pl is, in fact, an upper bound for p. In what follows, we shall denote the corresponding part of the distribution function by AG(p). This feature seems always to be present, but, as seen in Fig. 6(d) , is weaker for small a. As seen in Fig. 6(c) Fig. 6 and other similar computations. All data shown here were obtained for 1=10, 0.001~v~0.01, and 100&N 400, and was accumulated for times Tranging between 40~L and 1000~L.
Thus the natural argument for the function C in (6.1) is M/M=aM/2g. The magnitude P=lnM is indicated along the p axes in Fig. 6 . As expected, this magnitude does mark the upper end of the scaling region.
In the language of critical phenomena, g is a correlation length; it is the characteristic size of the largest localized events. Note that it diverges logarithmically as v vanishes, implying that the pulling speed is the critical parameter in this theory. The scaling region comprises those events whose sizes b,s are in the range a «b, s «g or, equivalently, whose magnitudes p satisfy p, «p «p. This is a critical region in the sense that a11 natural length scales have disappeared and thus the event within the scaling region must be self-similar.
Two further tests of the scaling assumption are shown in Fig. 6 . According to (6.1), the function W&(p)/v should be independent of v in the scaling region. To check this, in Fig. 6(b) , we have plotted ln(As) for v=0.001 in order to compare it with the corresponding function in Fig. 6(a) for v=0.01. The agreement is excellent, the only difference being -as expected -that the vertical scales diff'er by a factor of ln(10) and the microscopic events are shifted to smaller p for the smaller value of v. In this sense, the scaling region becomes larger as the critical parameter v approaches zero. Equation (6.1) also implies that As(p, ) should be independent of l. (for l. sufficiently large). This is shown in Fig. 6(c) , where we have increased the size of the system by a factor of 4 compared to Fig. 6(b 
